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Description 

This invention generally relates to a process for making a nonwoven fabric, and more particularly relates to a 
process for making multicomponent nonwoven polymeric fabrics made with continuous helically crimped filaments. 

s 

BACKGROUND OF THE INVENTION 

Nonwoven fabrics are used to make a variety of products, which desirably have particular levels of softness, 
strength, uniformity, liquid handling properties such as absorbency, and other physical properties. Such products in- 
to elude towels, industrial wipes, incontinence products, infant care products such as baby diapers, absorbent feminine 
care products, And garments such as medical apparel. These products are often made with multiple layers of nonwoven 
fabric to obtain the desired combination of properties. For example, disposable baby diapers made from polymeric 
nonwoven fabrics may include a liner layer which fits next to the baby's skin and is soft, strong and porous, an impervious 
outer cover layer which is strong and soft, and one or more interior liquid handling layers which are soft, bulky and 
*5 Absorbent. 

Nonwoven fabrics such as the foregoing are commonly made by melt spinning thermoplastic materials. Such 
fabrics are called spunbond materials and methods for making spunbond polymeric materials are well-known. U.S. 
Patent Number 4,692,618 to Dorschner et al. and U.S. Patent 4,340,563 to Appel et al. both disclose methods for 
making spunbond nonwoven polymeric webs from thermoplastic materials by extruding the thermoplastic material 

20 through a spinneret and drawing the extruded material into filaments with a stream of high velocity air to form a random 
web on a collecting surface. For example, U.S. Patent 3,692,618 to Dorschner et at. discloses a process wherein 
bundles of polymeric filaments are drawn with a plurality of eductive guns by very high speed air. U.S. Patent 4,340,563 
to Appel et al. discloses a process wherein thermoplastic filaments are drawn through a single wide nozzle by a stream 
of high velocity air. The following patents also disclose typical melt spinning processes: U.S. Patent Number 3,338,992 

25 to Kinney; U.S. Patent 3,341,394 to Kinney; U.S. Patent Number 3,502,538 to Levy; U.S. Patent Number 3,502,763 
to Hartmann; U.S. Patent Number 3,909,009 to Hartmann; U.S. Patent Number 3,542,61 5 to Dobo et al.; and Canadian 
Patent Number 803,714 to Harmon. 

Spunbond materials with desirable combinations of physical properties, especially combinations of softness, 
strength and absorbency, have been produced, but limitations have been encountered. For example, for some appli- 

30 cations, polymeric materials such as polypropylene may have a desirable level of strength but not a desirable level of 
softness. On the other hand, materials such as polyethylene may, in some cases, have a desirable level of softness 
but not a desirable level of strength. 

In an effort to produce nonwoven materials having desirable combinations of physical properties, multicomponent 
or bicomponent nonwoven polymeric fabrics have been developed. Methods for making bicomponent nonwoven ma- 

35 terials are well-known and are disclosed in patents such as Reissue Number 30,955 of U.S. Patent Number 4,068,036 
toStanistreet, U.S. Patent 3,423,266 to Davies etal., and U.S. Patent Number 3,595,731 to Davies et al. A bicomponent 
nonwoven polymeric fabric is made from polymeric fibers or filaments including first and second polymeric components 
which remain distinct. As used herein, filaments mean continuous strands of material and fibers mean cut or discon- 
tinuous strands having a definite length. The first and subsequent components of multicomponent filaments are ar- 

40 ranged in substantially distinct zones across the cross-section of the filaments and extend continuously along the length 
of the filaments. Typically, one component exhibits different properties than the other so that the filaments exhibit 
properties of the two components. For example, one component may be polypropylene which is relatively strong and 
the other component may be polyethylene which is relatively soft The end result is a strong yet soft nonwoven fabric. 
U.S. Patent Number 3,423,266 to Davies et al. and U.S. Patent Number 3,595,731 to Davies et al. disclose methods 

^5 for melt spinning bicomponent filaments to form nonwoven polymeric fabrics. The nonwoven webs may be formed by 
cutting the meltspun filaments into staple fibers and then forming a bonded carded web or by laying the continuous 
bicomponent filaments onto a forming surface and thereafter bonding the web. 

To increase the bulk or fullness of the bicomponent nonwoven webs for improved fluid management performance 
or for enhanced "cloth-like" feel of the webs, the bicomponent filaments or fibers are often crimped. As disclosed in U. 

50 s. Patent Nos. 3,595,731 and 3,423,266 to Davies et al., bicomponent filaments may be mechanically crimped and 
the resultant fibers formed into a nonwoven web or, if the appropriate polymers are used, a latent helical crimp produced 
in bicomponent fibers or filaments may be activated by heat treatment of the formed web. This heat treatment is used 
to activate the helical crimp in the fibers or filaments after the fibers or filaments have been formed into a nonwoven 
web. EP-A-481 092 describes an elastic nonwoven polyolefin web and a method of manufacturing the same. The 

55 known nonwoven web is made of bicomponent fibers, especially short bicomponent staple fibers in a parallel or ec- 
centric sheath/core arrangement. The fibers will be elongated immediately after their forming procedure and will there- 
fore obtain a latent crimpability. Thereafter, the fibers will be formed into a nonwoven web, and will be pattern bonded 
to form an integrated nonwoven fabric. Thereafter, the crimping properties will be activated to cause the fibers within 
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the web to crimp. 

One problem with fabrics made from bicomponent filaments or fibers having latent crimpability is that the web, 
when heat treated to activate the latent helical crimp, shrinks irregularly and becomes non-uniform. This problem is 
addressed in published European Patent Application Number 0,391 ,260toTaiju et al. This reference discloses a method 
5 for melt spinning continuous bicomponent filaments to form a nonwoven web wherein an air stream is blown against 
the formed web from below the moving forming surface to float the web above the forming surface and disentangle 
the web from the forming surface before the web is heat treated to develop crimps and thermally bond the web. Although 
'this process claims to produce a substantially uniform and highly crimped nonwoven fabric, it suffers from serious 
drawbacks in that it requires an additional process step, namely, floating the web above the forming surface, and is 
10 slow due to the long heating and bonding step which takes more than one minute. Such drawbacks add cost to the 
process making it impracticable for commercial use. 

Therefore, there is a need for nonwoven materials having desirable levels of physical properties such as softness, 
strength, uniformity and absorbency, and efficient and economical methods for making the same. 

JS SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide improved nonwoven fabrics and methods for making 
the same. 

Another object of the present invention is to provide nonwoven fabrics with desirable combinations of physical 
20 properties such as softness, strength, uniformity, bulk or fullness, and absorbency, and methods for making the same. 

Another object of the present invention is to provide nonwoven polymeric fabrics including highly crimped filaments 
and methods for economically making the same. 

A further object of the present invention is to provide a method for controlling the properties of the resulting non- 
woven polymeric fabric such as a degree of crimp. 
25 Thus, the present invention according to claim t provides a process for making nonwoven polymeric fabrics wherein 

continuous meltspun polymeric filaments are crimped before the continuous multicomponent filaments are formed into 
a nonwoven fabric web. By crimping the filaments before web formation, shrinkage of the web after formation is sub- 
stantially reduced because most web shrinkage occurs due to fiber crimping. Thus, the resulting fabric is substantially 
stable and uniform. In addition, the resulting fabric can have a relatively high loft, if bonded properly, because the 
30 multicomponent filaments are helically crimped and, when treated to become hydrophillic, can have a relatively high 
absorbency. 

More particularly, the process of the present invention for making a nonwoven fabric comprises the steps of: 

a. melt spinning continuous multicomponent polymeric filaments comprising first and second polymeric compo- 
35 nents, the multicomponent filaments having a cross-section, a length, and a peripheral surface, the first and second 

components being arranged in substantially distinct zones across the cross-section of the multicomponent fila- 
ments and extending continuously along the length of the multicomponent filaments, the second component con- 
stituting at least a portion of the peripheral surface of the multicomponent filaments continuously along the length 
of the multicomponent filaments, the first and second components being selected so that the multicomponent 
40 filaments are capable of developing latent helical crimp; 

b. drawing the multicomponent filaments; 

c. at least partially quenching the multicomponent filaments so that the multicomponent filaments have latent helical 
crimp; 

d. activating said latent helical crimp; and 

45 e. thereafter, forming the crimped continuous multicomponent filaments into a first nonwoven fabric web. 

Preferably, the step of activating the latent helical crimp includes heating the multicomponent filaments to a tem- 
perature sufficient to activate the latent helical crimp. More preferably, the step of activating the latent helical crimp 
includes contacting the multicomponent filaments with a flow of air having a temperature sufficiently high to activate 

so the latent helical crimp. Even more preferably, the multicomponent filaments are drawn with the flow of air contacting 
the filaments and having a temperature sufficiently high to activate the latent helical crimp. By crimping the multicom- 
ponent filaments with the same flow of air used to draw the filaments, the filaments are crimped without an additional 
process step and without interrupting the process. Advantageously, this results in a faster, more efficient, and more 
economical process for producing crimped polymeric nonwoven fabric. Preferably, the multicomponent filaments are 

ss drawn with a fiber draw unit or aspirator by heated air at a temperature sufficient to heat the filaments to a temperature 
from about 43°C (110°F) to a maximum temperature less than the melting point of the lower melting component. How- 
ever, it should be understood that the appropriate drawing air temperature to achieve the desired degree of crimping 
will depend on a number of factors including the type of polymers being used and the size of the filaments. 
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A variety of polymers may be used to form the first and second components of the filaments; however, the first 
and second components should be selected so that the multicomponent filaments are capable of developing latent 
helical crimp. One method of obtaining latent helical crimp is selecting the first and second components so that one of 
the first and second components has a melting point less than the melting point of the other component. Polyolefins 
5 such as polypropylene and polyethylene are preferred. The first component preferably comprises polypropylene or 
random copolymer of propylene and ethylene and the second component preferably includes polyethylene. Suitable 
polyethylenes include linear low density polyethylene and high density polyethylene. Even more particularly, the second 
component may include additives to enhance the crimp, abrasion resistance, strength, or adhesive properties of the 
fabric. 

10 To achieve high crimp, the first and second components of the filaments are preferably arranged in a side-by-side 

arrangement or in an eccentric sheath/core arrangement, the first component being the core and the second component 
being the sheath. 

After formation, the first non woven fabric web is preferably bonded by forming bonds between the multicomponent 
filaments to integrate the web. To produce a more lofty web, the components are selected so that the second component 
?s has a melting point less than the melting point of the first component and the web is bonded by contacting the web 
with air having a temperature below the melting point of the first component and greater than the melting point of the 
second component without substantially compressing the first web. To produce a more cloth-like web, the web is bonded 
with techniques such as the patterned application of heat and pressure, hydrogentahgling, ultrasonic bonding, or the 
like. 

20 According to another aspect of the present invention, the process for making a nonwoven fabric includes melt 

spinning and drawing continuous single polymeric component filaments together with the steps of melt spinning and 
drawing the multicomponent polymeric filaments, and incorporating the continuous single component filaments into 
the first nonwoven fabric web. The single component filaments may include one of the polymers of the first and second 
components of the multicomponent filaments. 

25 According to yet another aspect of the present invention, the process for making a nonwoven fabric further com- 

prises laminating a second nonwoven fabric web to the first nonwoven fabric web. More particularly, the second web 
includes multicomponent filaments and the filaments of the first web have a first degree of crimp and the filaments of 
the second web have a second degree of crimp which is different from the first degree of crimp. By varying the degree 
of crimp from the first web to the second web, the physical properties of webs may be controlled to produce composite 

30 webs with particular flow handling properties. Preferably, the second web is formed according to the process for making 
the first web except that the temperature of the air flow contacting the filaments of the second web is different from the 
temperature of the air flow contacting the filaments of the first web. Different air flow temperatures produce different 
degrees of crimp. 

Still further objects and the broad scope of applicability of the present invention will become apparent to those of 
35 skill in the art from the details given hereinafter. However, it should be understood that the detailed description of the 
preferred embodiments of the present invention is given only by way of illustration because various changes and 
modifications well within the spirit and scope of the invention should become apparent to those of skill in the art in view 
of the following detailed description. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic drawing of a process line for making a preferred embodiment of the present invention. 

Figure 2A is a schematic drawing illustrating the cross section of a filament made according to a preferred em- 
bodiment of the present invention with the polymer components A and B in a side-by-side arrangement. 
45 Figure 2B is a schematic drawing illustrating the cross section of a filament made according to a preferred em- 

bodiment of the present invention with the polymer components A and B in an eccentric sheath/core arrangement. 

Figure 3 is a photomicrograph of a partial cross-section of a through -air bonded sample of fabric made according 
to a preferred embodiment of the present invention. 

Figure 4 is a photomicrograph of a partial cross-section of a point-bonded sample of fabric made according to a 
so preferred embodiment of the present invention. 

Figure 5 is a photomicrograph of a partial cross-section of a comparative point-bonded sample of fabric made 
according to conventional ambient temperature drawing techniques. 

Figure 6 is a photomicrograph of a partial cross-section of a multilayer fabric made according to a preferred em- 
bodiment of the present invention. 

55 

DETAILED DESCRIPTION OF THE INVENTION 

As discussed above, the present invention provides a substantially uniform, high-loft or cloth-like polymeric fabric 
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made from relatively highly crimped continuous, multicomponent filaments. The present invention also comprehends 
a relatively efficient and economical process for making such fabric including the step of activating the latent helical 
crimp of the filaments before the continuous filaments are formed into a fabric web. Furthermore, the present invention 
comprehends a muftilayer fabric in which adjacent layers have different degrees of crimp. Such a web can be formed 
5 by controlling the heating of the multicomponent filaments when activating the latent helical crimp to control the degree 
of crimp obtained. 

The fabric of the present invention is particularly useful for making personal care articles and garment materials. 
Personal care articles include infant care products such as diposable baby diapers, child care products such as training 
pants, and adult care products such as incontinence products and feminine care products. Suitable garments include 

10 medical apparel, work wear, and the like. 

The fabric of the present invention includes continuous multicomponent polymeric filaments comprising first and 
second polymeric components. A preferred embodiment of the present invention is a polymeric fabric including con- 
tinuous bicomponent filaments comprising a first polymeric component A and a second polymeric component B. The 
bicomponent filaments have a cross-section, a length, and a peripheral surface. The first and second components A 

is and B are arranged in substantially distinct zones across the cross-section of the bicomponent filaments and extend 
continuously along the length of the bicomponent filaments. The second component B constitutes at least a portion of 
the peripheral surface of the bicomponent filaments continuously along the length of the bicomponent filaments. 

The first and second components A and B are arranged in either a side-by-side arrangement as shown in Fig. 2A 
or an eccentric sheath/core arrangement as shown in Fig. 2B so that the resulting filaments exhibit a natural helical 

20 crimp. Polymer component A is the core of the filament and polymer component B is the sheath in the sheath/core 
arrangement. Methods for extruding multicomponent polymeric filaments into such arrangements are well-known to 
those of ordinary skill in the art. 

A wide variety of polymers are suitable to practice the present invention including polyolefins (such as polyethylene 
and polypropylene), polyesters, polyamides, polyurethanes, and the like. Polymer component A and polymer compo- 

25 nent B must be selected so that the resulting bicomponent filament is capable of developing a natural helical crimp. 
Preferably, one of the polymer components A and B has a melting temperature which is greater than the melting 
temperature of the other polymer component. Furthermore, as explained below, polymer component B preferably has 
a melting point less than the melting point of polymer component A when the fabric of the present invention is through- 
air bonded. 

30 Preferably, polymer component A comprises polypropylene or random copolymer of propylene and ethylene. Pol- 

ymer component B preferably comprises polyethylene or random copolymer of propylene and ethylene. Preferred 
polyethylenes include linear low density polyethylene and high density polyethylene. In addition, polymer component 
B may comprise additives for enhancing the natural helical crimp of the filaments, lowering the bonding temperature 
of the filaments, and enhancing the abrasion resistance, strength and softness of the resulting fabric. For example, 

55 polymer component B may include 5 to 20% by weight of an elastomeric thermoplastic material such as an ABA' block 
copolymer of styrene, ethylene, and butylene. Such copolymers are available under the trade name KRATON from the 
Shell Company of Houston, Texas. KRATON block copolymers are available in several different formulations some of 
which are identified in U.S. Patent Number 4,663,220 which is incorporated herein by reference. A preferred elastomeric 
block copolymer material is KRATON G 2740. Polymer component B may also include from about 2 to about 50% of 

40 an ethylene alkyl acrylate copolymer, such as ethylene n-butyl acrylate, to improve the aesthetics, softness, abrasion 
resistance and strength of the resulting fabric. Other suitable ethylene alkyl acrylates include ethylene methyl acrylate 
and ethylene ethyl acrylate. In addition, polymer component B may also include 2 to 50%, and preferably 15 to 30% 
by weight of a copolymer of butylene and ethylene to improve the softness of the fabric white maintaining the strength 
and durability of the fabric. Polymer component B may include a blend of polybutylene copolymer and random copol- 

45 ymer of propylene and ethylene. 

Suitable materials for preparing the multicomponent filaments of the fabric of the present invention include PD- 
3445 polypropylene available from Exxon of Houston, Texas, random copolymer of propylene and ethylene available 
from Exxon, ASPUN 6811 A and 2553 linear low density polyethylene available from Dow Chemical Company of Mid- 
land, Michigan, 25355 and 1 2350 high density polyethylene available from Dow Chemical Company, Duraftex DP 851 0 

so polybutylene available from Shell Chemical Company of Houston, Texas, and ENATHENE 720-009 ethylene n-butyl 
acrylate from Quantum Chemical Corporation of Cincinnati, Ohio. 

When polypropylene is component A and polyethylene is component B, the bicomponent filaments may comprise 
from about 20 to about 80% by weight polypropylene and from about 20 to about 80% polyethylene. More preferably, 
the filaments comprise from about 40 to about 60% by weight polypropylene and from about 40 to about 60% by weight 

55 polyethylene. 

Turning to Figure 1 , a process line 10 for preparing a preferred embodiment of the present invention is disclosed. 
The process line 10 is arranged to produce bicomponent continuous filaments, but it should be understood that the 
present invention comprehends nonwoven fabrics made with multicomponent filaments having more than two compo- 
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nents. For example, the fabric of the present invention can be made with filaments having three or four components. 
The process line 10 includes a pair of extruders 12a and 12b for separately extruding a polymer component A and a 
polymer component B. Polymer component A is fed into the respective extruder 1 2a from a first hopper 1 4a and polymer 
component B is fed into the respective extruder 12b from a second hopper 14b. Polymer components A and B are fed 

5 from the extruders 12a and 12b through respective polymer conduits 16a and 16b to a spinneret 18. Spinnerets for 
extruding bicomponent filaments are well-known to those of ordinary skill in the art and thus are not described here in 
detail. Generally described, the spinneret 18 includes a housing containing a spin pack which includes a plurality of 
plates stacked one on top of the other with a pattern of openings arranged to create flow paths for directing polymer 
components A and B separately through the spinneret. The spinneret 18 has openings arranged in one or more rows. 

10 The spinneret openings form a downwardly extending curtain of filaments when the polymers are extruded through 
the spinneret. For the purposes of the present invention, spinneret 1 8 may be arranged to form side-by-side or eccentric 
sheath/core bicomponent filaments illustrated in Figures 2A and 2B. 

The process line 10 also includes a quench blower 20 positioned adjacent the curtain of filaments extending from 
the spinneret 18. Air from the quench air blower 20 quenches the filaments extending from the spinneret 18. The 

75 quench air can be directed from one side of the filament curtain as shown in Fig. 1 , or both sides of the filament curtain. 

A fiber draw unit or aspirator 22 is positioned below the spinneret 18 and receives the quenched filaments. Fiber 
draw units or aspirators for use in melt spinning polymers are well-known as discussed above. Suitable fiber draw units 
for use in the process of the present invention include a linear fiber aspirator of the type shown in U.S. Patent No. 
3,802,817 and eductive guns of the type shown in U.S. Patent Nos. 3,692,618 and 3,423,266, the disclosures of which 

20 are incorporated herein by reference. 

Generally described, the fiber draw unit 22 includes an elongate vertical passage through which the filaments are 
drawn by aspirating air entering from the sides of the passage and flowing downwardly through the passage. A heater 
24 supplies hot aspirating air to the fiber draw unit 22. The hot aspirating air draws the filaments and ambient air through 
the fiber draw unit. 

25 An endless foraminous forming surface 26 is positioned below the fiber draw unit 22 and receives the continuous 

filaments from the outlet opening of the fiber draw unit. The forming surface 26 travels around guide rollers 28. A 
vacuum 30 positioned below the forming surface 26 where the filaments are deposited draws the filaments against the 
forming surface. 

The process line 10 further includes a compression roller 32 which, along with the forwardmost of the guide rollers 

30 28, receive the web as the web is drawn off of the forming surface 26. In addition, the process line includes a bonding 
apparatus such as thermal point bonding rollers 34 (shown in phantom) or a through-air bonder 36. Thermal point 
bonders and through-air bonders are well-known to those skilled in the art and are not disclosed here in detail. Generally 
described, the through-air bonder 36 includes a perforated roller 38, which receives the web, and a hood 40 surrounding 
the perforated roller. Lastly, the process line 10 includes a winding roll 42 for taking up the finished fabric. 

35 To operate the process line 1 0, the hoppers 1 4a and 1 4b are filled with the respective polymer components A and 

B. Polymer components A and B are melted and extruded by the respective extruders 12a and 12b through polymer 
conduits 16a and 16b and the spinneret 18. Although the temperatures of the molten polymers vary depending on the 
polymers used, when polypropylene and polyethylene are used as components A and B respectively, the preferred 
temperatures of the polymers range from about 188 to about 277°C (370 to about 530°F) and preferably range from 

40 204 to about 232°C (400 to about 450° F). 

As the extruded filaments extend below the spinneret 18, a stream of air from the quench blower 20 at least partially 
quenches the filaments to develop a latent helical crimp in the filaments. The quench air preferably flows in a direction 
substantially perpendicular to the length of the filaments at a temperature of about 7 to about 32° C (45 to about 90° F) 
and a velocity from about 30,5 to about 122 m (100 to about 400 feet) per minute. 

45 After quenching, the filaments are drawn into the vertical passage of the fiber draw unit 22 by a flow of hot air from 

the heater 24 through the fiber draw unit. The fiber draw unit is preferably positioned 76,2 to 1 52,4 cm (30 to 60 inches) 
below the bottom of the spinneret 18. The temperature of the air supplied from the heater 24 is sufficient that, after 
some cooling due to mixing with cooler ambient air aspirated with the filaments, the air heats the filaments to a tem- 
perature required to activate the latent crimp. The temperature required to activate the latent crimp of the filaments 

so ranges from about 43° C (1 1 0°F) to a maximum temperature less than the melting point of the lower melting component 
which for through-air bonded materials is the second component B. The temperature of the air from the heater 24 and 
thus the temperature to which the filaments are heated can be varied to achieve different levels of crimp. Generally, a 
higher air temperature produces a higher number of crimps. The ability to control the degree of crimp of the filaments 
is a particularly advantageous feature of the present invention because it allows one to change the resulting density, 

55 pore size distribution and drape of the fabric by simply adjusting the temperature of the air in the fiber draw unit. 

The crimped filaments are deposited through the outlet opening of the fiber draw unit 22 onto the traveling forming 
surface 26. The vacuum 20 draws the filaments against the forming surface 26 to form an unbonded, nonwoven web 
of continuous filaments. The web is then lightly compressed by the compression roller 32 and then thermal point bonded 
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by rollers 34 or through-air bonded in the through-air bonder 36. In the through-air bonder 36, air having a temperature 
above the melting temperature of component B and below the melting temperature of component A is directed from 
the hood 40, through the web, and into the perforated roller 38. The hot air melts the lower melting polymer component 
B and thereby forms bonds between the bicomponent filaments to integrate the web. When polypropylene and poly- 

s ethylene are used as polymer components A and B respectively, the air flowing through the through-air bonder pref- 
erably has a temperature ranging from about 1 1 0 to about 1 38°C (230 to about 280°F) and a velocity from about 30,5 
to about 1 52,4 m (1 00 to about 500 feet) per minute. The dwell time of the web in the through-air bonder is preferably 
less than about 6 seconds. It should be understood, however, that the parameters of the through-air bonder depend 
on factors such as the type of polymers used and thickness of the web. 

10 Lastly, the finished web is wound onto the winding roller 42 and is ready for further treatment or use. When used 

to make liquid absorbent articles, the fabric of the present invention may be treated with conventional surface treatments 
or contain conventional polymer additives to enhance the wettability of the fabric. For example, the fabric of the present 
invention may be treated with polyalkylene-oxide modified siloxanes and silanes such as polyalkylene-oxide modified 
polydimethyl-siloxane as disclosed in U.S. Patent Number 5,057,361. Such a surface treatment enhances the wetta- 

'5 bility of the fabric. 

When through-air bonded, the fabric of the present invention characteristically has a relatively high loft. As can be 
seen from Fig. 3, which shows a sample of through-air bonded fabric made according to a preferred embodiment of 
the present invention, the helical crimp of the filaments creates an open web structure with substantial void portions 
between filaments and the filaments are bonded at points of contact of the filaments. The through-air bonded web of 

20 the present invention typically has a density of 0.018 to 0. 15 g/cc and a basis weight of 8,5 to about 169,5 g/m 2 (0.25 
to about 5 oz. per square yard) and more preferably 17 to 50,9 g/m 2 (0.5 to 1.5 oz. per square yard). Fiber denier 
generally ranges from about 0,1 to about 0,9 tex (1.0 to about 8 dpf). The high loft through-air bonded fabric of the 
present invention is useful as a fluid management layer of personal care absorbent articles such as liner or surge 
materials in baby diapers and the tike. 

25 Thermal point bonding may be conducted in accordance with U.S. Patent Number 3,855,046, the disclosure of 

which is incorporated herein by reference. When thermal point bonded, the fabric of the present invention exhibits a 
more cloth-like appearance and, for example, is useful as an outer cover for personal care articles or as a garment 
material. A thermal point bonded material made according to a preferred embodiment of the present invention is shown 
in Fig. 4. As can be seen in Fig. 4, helically crimped filaments of the point bonded material are fused together at spaced 

30 bond points. 

Although the methods of bonding shown in Figure 1 are thermal point bonding and through-air bonding, it should 
be understood that the fabric of the present invention may be bonded by other means such as oven bonding, ultrasonic 
bonding, or hydroentangling or combinations thereof. Such bonding techniques are well-known to those of ordinary 
skill in the art and are not discussed here in detail. 

3S Figs. 5 illustrate a comparative fabric sample made with ambient temperature drawing techniques. As can be seen, 

the fabric is made of substantially straight or non-crimped filaments. 

According to another aspect of the present invention, non-multicomponent filaments or multicomponent or single 
component staple length fibers may be incorporated into the web. Another fabric of the present invention is made by 
melt spinning and drawing continuous single polymeric component filaments together with melt spinning and drawing 

40 the bicomponent polymeric filaments and incorporating the continuous single component filaments into a single web 
with the bicomponent filaments. This is achieved by extruding the bicomponent and single component filaments through 
the same spinneret. Some of the holes used in the spinneret are used to extrude bicomponent filaments while other 
holes in the same spinneret are used to extrude single component filaments. Preferably, the single component filaments 
include one of the polymers of the components of the bicomponent filaments. 

45 According to still another aspect of the present invention, a multilayer nonwoven fabric is made by laminating 

second and third nonwoven fabric webs to a first nonwoven fabric web such as is made with the process line 10 
described. above. Such a multilayer fabric made according to a preferred embodiment of the present invention is illus- 
trated in Fig. 6. As can be seen, the multilayer fabric includes three layers of nonwoven fabric including multicomponent 
filaments having differing degrees of crimp. Advantageously, the process of the present invention can be used to 

so produce each of such webs, and, by controlling the temperature of the mixed air in the fiber draw unit, can vary the 
degree of crimp between the webs. The webs may be formed separately and then laminated together or one web may 
be formed directly on top of another preformed web, or the webs may be formed in series, simultaneously, by placing 
fiber draw units in series. Although the composite fabric has three layers, it should be understood that the composite 
fabric of the present invention may include 2, 4, or any number of layers having different degrees of crimp. 

55 By varying the degree of crimp from layer to layer of the fabric, the resulting fabric has a density or pore size 

gradient for improved liquid handling properties. For example, a multilayer fabric can be made such that the outer layer 
has relatively large pore sizes while the inner layer has small pore sizes so that liquid is drawn by capillary action 
through the more porous outer layer into the more dense inner layer. In addition, polymer type and linear density of 
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the filament may be altered from layer to layer to affect the liquid handling properties of the composite web. 

Although the preferred method of carrying out the present invention includes contacting the multicomponent fila- 
ments with heated aspirating air, the present invention encompasses other methods of activating the latent helical 
crimp of the continuous filaments before the filaments are formed into a web. For example, the multicomponent fila- 

5 ments may be contacted with heated air after quenching but upstream of the aspirator In addition, the multicomponent 
filaments may be contacted with heated air between the aspirator and the web forming surface. Furthermore, the 
filaments may be heated by methods other than heated air such as exposing the filaments to electromagnetic energy 
such as microwaves or infrared radiation. 

The following Examples 1 -7 are designed to illustrate particular embodiments of the present invent bn and to teach 

10 one of ordinary skill in the art the manner of carrying out the present invention. Comparative Examples 1 and 2 are 
designed to illustrate the advantages of the present invention. Examples 1 -7 and Comparative Examples 1 and 2 were 
carried out in accordance with the process illustrated in Fig. 1 using the parameters set forth in Tables 1-4. In Tables 
1-4, PP means polypropylene, LLDPE means linear low density polyethylene, HDPE means high density polyethylene 
and S/S means side-by-side, QA means quench air. Ti02 represents a concentrate comprising 50% by weight Ti02 

is and 50% by weight polypropylene. The feed air temperature is the temperature of the air from the heater 24 entering 
the draw unit 22. Where given, the mixed air temperature is the temperature of the air in the draw unit 22 contacting 
the filaments. In addition, crimp was measured according to ASTM D-3937-82, caliper was measured at 0,035 bar (0.5 
psi) with a Starret-type bulk tester and density was calculated from the caliper. Grab tensile was measured according 
to ASTM 1 682 and drape stiffness was measured according to ASTM D-1 388. 

20 


TABLE 1 


30 


35 



Comp. Ex. 1 

Ex. 1 

Ex.2 

Ex.3 

Filament Configuration 

Round S/S 

Round S/S 

Round S/S 

Round S/S 

Spinhole Geometry 

.6mm D, 

.6mm D, 

.6mm D, 

.6mm D, 


4:1 UD 

4:1 UD 

4:1 LTD 

4:1 UD 

Polymer A 

98% Exxon 

98% Exxon 

98% Exxon 

98% Exxon 


3445 PR 

3445 PR 

3445 PP, 

3445 PP, 


2%Ti0 2 

2%TiO a 

2%Ti0 2 

2% Ti0 2 

Polymer B 

98% Dow 

98% Dow 

98% Dow 

98% Dow 


6811 A LLDPE. 

6811 A LLDPE, 

6811 A LLDPE. 

6811 A LLDPE. 


2% Ti0 2 

2% TiO a 

2%Ti0 2 

2% Ti0 2 

Ratio A/B 

50/50 

50/50 

50/50 

50/50 

Melt Temp (°F) °C 


(450°F) 232°C 

(450° F) 232° C 

(450°F) 232 tt C 

Spinhole Thruput (g/hole/min) 

0.7 

0.6 

0.6 

0.6 

QA Flow (SCFM) x 0,028 m 3 /min 


25 

25 

20 

QA Temp (°F) °C 


(65) 18°C 

(65) 18°C 

(65) 18°C 

Feed Air Temp (°F) °C 

(65) 18°C 

(160) 71°C 

(255) 124°C 

(370) 188°C 

Bond Type 

Thru -Air 

Thru-Air 

Thru-Air 

Thru-Air 

Basis Wt. (osy) x 33,91 g/m 2 

1.0 

1.4 

1.6 

1.5 

Denier x 0,11 tex 

3.2 

3.0 

3.0 

3.0 
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TABLE 1 < 

continued) 


Comp. Ex. 1 

Ex. 1 

Ex.2 

Ex. 3 

Crimp Type 

Helical 

Helical 

Helical 

Helical 

Density(gZcc) 

0.058 

0.047 

0.032 

0.025 

Caliper (in) x 2,54 cm 

0.023 

0.044 

0.066 

0.080 


As can be seen from Table 1 , as the aspirator feed air temperature was increased from the ambient temperature 
of 18°C (65°F) in Comparative Example 1 to the elevated temperatures of Examples 1-3, the web density decreased 
and the web thickness increased. Thus, at the higher aspirator feed air temperatures, the webs became more lofty and 
highly crimped. 


TABLE 2 




Comp. Ex. 2 

Ex. 4 

20 

riiameni oonngurauon 

Rstimrl Q/Q 
nOUnu O/O 

D/m trsr4 O/O 


Spinhole Geometry 

-6mm D, 
4:1 LTD 

.6mm D, 
4:1 LTD 

25 

Polymer A 

98% Exxon 
3445 PP, 
2% Ti0 2 

98% Exxon 
3445 PP, 
2%Ti0 2 

ifv 

Polymer B 

98% Dow 
6811A LLDPE, 
2%Ti0 2 

98% Dow 
6811 A LLDPE, 
2%Ti0 2 

35 

Ratio A/B 

50/50 

50/50 


Melt Temp (°F) °C 

(445°F) 229°C 

(445°F) 229°C 

40 

Spinhole Thruput g/hole/min 

0.7 

0.7 


OA Fbw (SCFM) x 0,028 m 3 /min 

25 

25 

45 

QATemp (°F) °C 


(65)18°C 


Feed Air Temp (°F) °C 

(70) 21 °C 

(375) 191°C 


Bond Type 

Thru-Air 

Thru-Air 

SO 

Basis Wt. (osy) x 33,91 g/m2 

1.0 

1.0 


Denier x 0,11 tex 

3.0 

3.0 

SS 

Crimp 2,54 cm (Inch) Extended 

8.5 

16.0 


Crimp Type 

Helical 

Helical 
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TARI C 0 
1 AOLC c. 

continued) 


Comp. Ex. 2 

Ex.4 

Density (g/cc) 

0.052 

0.029 

Caliper (in) x 2,54 cm 

0.026 

0.053 

Grab Tensile 



WD (lbs) x 0,453 kg 

7.3 

4.1 

CD (lbs) x 0,453 kg 

8.1 

3.2 


TABLE 3 




Ex.5 

Ex.6 


Filament Configuration 

Round S/S 

Round S/S 

20 

Sptnhole Geometry 

.6mm D, 
4:1 L/D 

.6mm D, 
4:1 L/D 

25 

Pnh/mor A 

ruiyi i idi /» 

JKJ /O UAAUI 1 

3445 PR 
2% Ti0 2 

QS% Firxnn 

t3W /O LAAUI 1 

3445 PP, 
2%Ti0 2 

30 

Polymer B 

98% Dow 
6811 A LLDPE, 
2% TiO z 

98% Dow 
6811 A LLDPE, 
2%Ti0 2 

35 

Ratio A/B 

Melt Temp (°F) °C 

50/50 

(440°F) 227°C 

50/50 

(440° F) 227° C 


Spinhole Thruput (GHM) 

0.7 

0.7 

40 

OA Flow (SCFM) x 0,028 m 3 /min 

25 

25 


OA Temp (°F) °C 

(65) 18°C 

(65) 18°C 

45 

Feed Air Temp (°F) °C 

(121)49°C 

(318) 159°C 


Bond Type 

Thru-Air 

Thru-Air 

SO 

Bond Temp (°F) a C 

Basis Wt. (osy) x 33,91 g/m 2 

(257) 125°C 
1.5 

(262) 128°C 
1.5 


Denier x 0,11 tex 

4.0 

4.0 

55 

Crimp Type 

Helical 

Helical 


Density (g/cc) 

0.057 

0.027 
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TABLE 3 { 

continued) 


Ex.5 

Ex.6 

Caliper (in) x 2,54 cm 

0.035 

0.074 


Tables 2 and 3 also show the effects of increasing the aspirator feed temperature. By increasing the aspirator feed 
air temperature from 21 °C (70'F) in Comparative Example 2 to 191°C (375°F) in Example 4, the degree of helical 
crimp nearly doubled, the web density decreased and the web thickness increased. The same effects were seen with 
Examples 5 and 6 as shown in Table 3. 


TABLE 4 




LAYER A 

LAYER B 

LAYER C 

COMPOSITE 

15 

Filament Configuration 

Houna o/o 

Hound o/5 

nountj o/o 



Spinhole Geometry 

.6mm D, 
4:1 L/D 

.6mm D, 
4:1 L/D 

.6mm D, 
4:1 L/D 


20 

Polymer A 

98% Exxon 
3445 PP, 
2%Ti0 2 

98% Exxon 
3445 PR 
2%Ti0 2 

98% Exxon 
3445 PP, 
2%TO 2 


25 

Polymer B 

yoTo uow 
6811 A LLDPE, 
.5% Ti0 2 

yo/o uow 
6811A LLDPE, 
.5% T10 2 

yoTo uow 
6811 A LLDPE, 
.5% Ti0 2 


30 

Ratio A/B 

50/50 

50/50 

50/50 



Melt Temp (°F)°C 

(450°F) 232°C 

(450°F) 232°C 

(450°F) 232°C 

- 

35 

Spinhole Thruput (GHM) 

0.6 

0.6 

0.7 



QA Flow (SCFM) x 0,028 m^/min 

20 

25 

N/A 


40 

OA Temp (°F) °C 

(70)21°C 

(70)21°C 

(70)21°C 



Feed Air Temp (°F)°C 

(370) 188°C 

(160)71°C 

(70)21°C 


45 

Bond Type 

Thru-Air 

Thru-Air 

Thru-Air 



Basis Wt. (osy) x 33,91 g/m 2 

0.7 

0.7 

0.7 

2.1 


Denier x 0,11 tex 

3.0 

3.0 

3.0 


SO 

Crimp Type 

Helical 

Helical 

Helical 



Density(g/cc) 

0.032 

0.050 

0.06 


55 

Caliper (in) x 2,54 cm 

0.029 

0.019 

0.016 

0.064 


Example 7, shown in Table 4, resulted in a 3-layer composite web including layers A-C. As can be seen, the density 
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of the webs increased and the thickness of the webs decreased as the temperature of the aspirator air decreased. The 
resulting fabric therefore had a density and pore size gradient from layers A to B to C. 

TABLES 


5 


Ex.8 

Ex.9 

Ex. 10 

Ex. 11 

Ex.12 


Filament Configuration 

Round S/S 

Round S/S 

Round S/S 

Round S/S 

Round S/S 

10 

Spinhole Geometry 

.6mm D, 
4:1 UO 

.6mm D, 
4:1 UO 

.6mm D, 
4:1 L/D 

.6mm D, 
4:1 UO 

.6mm D, 
4:1 UO 

15 

Polymer A 

98% Exxon 
3445 PR 
2% Ti0 2 

98% Exxon 
3445 PR 
2%Ti0 2 

98% Exxon 
3445 PR 
2% TiO z 

98% Exxon 
3445 PR 
2% Ti0 2 

98% Exxon 
3445 PR 
2% Ti0 2 

20 

Polymer B 

98% Dow 
6811 A LLDPE 

2% TlU 2 

98% Dow 
6811 A LLDPE 

2% IIU 2 

9B% Dow 
6811 A LLDPE 
2% M0 2 

98% Dow 
6811 A LLDPE 
2/o \ KJ 2 

98% Dow 
6811 APE 

no/ TiO 
£.70 t(IJ 2 


Ratio A/B 

50/50 

50/50 

50/50 

50/50 

50/50 

25 

Melt Temp ( 9 F) °C 

(448) 231 

(448) 231 

(448) 231 

(448) 231 

(448) 231 


Spinhole Thruput (GHM) 

0.6 

0.6 

0.6 

0.6 

0.6 

30 

QA Flow (SCFM) x 0,028 m 3 / 
min 

20 

20 

20 

20 

20 


QA Temp (°F) °C 

(60) 16 

(60) 16 

(60) 16 

(60) 16 

(60) 16 

35 

Feed Air Temp (°F) »C 

(357)181 

(298)148 

(220) 104 

(150) 66 

(120) 49 


Mixed Air Temp 

218 

189 

148 

114 

99 

40 

Bond Type 

Thru-Air 

Thru- Air 

Thru-Air 

Thru-Air 

Thru- Air 

bona Temp ( r) c 


/9RQ\ 1 Oft 


/OCQ\ iOC 
\C.DO) l£0 

/OCQ\ IOC 
\£DO ) 1 CD 


Basis Wt. (osy) x 33,91 g/m 2 

1.57 

1.55 

1.50 

1.6 

1.56 

45 

Denier x 0,11 tex 

3.0 

3.0 

3.0 

3.0 

3.0 

SO 

Crimp/(lnch) 2,54 cm 
Extended 

Crimp Type 

7.1 

Helical 

5.3 

Helical 

4.0 

Helical 

3.9 

Helical 

4.1 

Helical 


Density(g/cc) 

0.022 

0.037 

0.047 

0.054 

0.067 

55 

Caliper (in) x 2,54 cm 

0.090 

0.055 

0.043 

0.038 

0.030 


Table 5 further illustrates the effect of increasing the aspirator feed air temperature on the degree of crimp of the 
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filaments and the density and caliper of the resulting webs. Table 5 includes data on the crimps/(inch) 2,54 cm extended 
of the filaments and the temperature of the mixed air in the aspirator in addition to the temperature of the aspirator 
feed air. As can be seen, the degree of crimp of the filament increases as the temperature of the aspirating air increases. 

TABLE 6 




Ex. 13 

Ex. 14 

Ex. 15 

Ex. 16 

Ex.17 


Filament Configuration 

Round S/S 

Round S/S 

Round S/S 

Round S/S 

Round S/S 

10 

Spinhole Geometry 

.6mm D, 
4:1 UD 

.6mm D ( 
4:1 UD 

.6mm D ( 
4:1 UD 

.6mm D, 
4:1 UD 

.6mm D, 
4:1 UD 

IS 

Polymer A 

98% Exxon 
2%Ti0 2 

98% Exxon 

nAAC pp 

2%TiG 2 

98% Exxon 

Q/MR pp 

2%T(0 2 

98% Exxon 

*1AAR pp 

2%Ti0 2 

98% Exxon 
3445 PP, 
2% Ti0 2 

20 

Polymer B 

98% Dow 
6811A LLDPE 
2%Ti0 2 

98% Dow 
6811 A LLDPE 
2%Ti0 2 

98% Dow 
6811 A LLDPE 

2%ro 2 

98% Dow 
6811 A LLDPE 
2%Ti0 2 

98% Dow 
6811 A LLDPE 
2%Ti0 2 


Ratio A/B 

50/50 

50/50 

50/50 

50/50 

50/50 

25 

Melt Temp (°F) °C 

(449) 232 

(449) 232 

(449) 232 

(449) 232 

(449) 232 


Spinhole Thruput (GHM) 

0.6 

0.6 

0.6 

0.6 

0.6 

30 

QA Flow (SCFM) x 0,028 
m 3 /min 

20 

20 

20 

20 

20 


QA Temp (°F) °C 

(60) 16 

(60) 16 

(60) 16 

(60) 16 

(60) 16 

35 

Feed Air Temp ( tt F) °C 

(357) 181 

(298) 148 

(220) 104 

(150)66 

(120) 49 


Bond Type 

Thermal Point 

Thermal Point 

Thermal Point 

Thermal Point 

Thermal Point 

40 

Bond Temp (°F) °C 

(245)118 

(245) 118 

(245) 118 

(245) 118 

(245) 118 


Basis Wt (osy)x 33,91 g/m 2 

1.5 

1.5 

1.5 

1.5 

1.5 

45 

Denier x 0,11 tex 

3.1 

3.1 

3.1 

3.1 

3.1 


Crimp/{lnch) 2,54 cm 
Extended 

7.55 

5,14 

5.32 

4.32 

3.49 

SO 

Crimp Type 

Helical 

Helical 

Helical 

Helical 

Helical 


MD Drape Stiffness (cm) 

2.9 

3.16 

3.53 

3.60 

4.05 


Table 6 contains the properties of thermal point bonded fabrics made with heated aspirating air. Like the previous 
examples, the degree of crimp of the filaments increased with increasing aspirating air temperature. In addition, how- 
ever, the thermal point bonded sample exhibited increased softness with increasing aspirating air temperature as shown 
by the Drape Stiffness values which decrease with increasing aspirating air temperature. The thermal point bonded 
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samples had a bond pattern with 250 bond points per 6,45 cm (1 square inch) and a total bond area of 15% 


TABLE 7 



Ex. 18 

Ex. 19 

Filament Configuration 

Round S/S 

Round S/S 

Spinhole Geometry 

.6mm D, 
4:1 UD 

.6mm D, 
4:1 UO 

Polymer A 

98% Exxon 
3445 PR 
2%Ti0 2 

98% Exxon 
3445 PP, 
2%Ti0 2 

Polymer B 

98% Dow 
2553 LLDPE 
2% Ti0 2 

98% Dow 
2553 LLDPE 
2% Ti0 2 

Ratio A/B 

50/50 

50/50 

Melt Temp (°F) °C 

(450) 232 

(450) 232 

Spinhole Thruput (GHM) 

0.8 

0.6 

OA Flow (SCFM) x 0,028 m 3 /min 

18 

18 

OA Temp (°F) *C 

(60) 16 

(60) 16 

Feed Air Temp (°F)°C 

(350)177 

(350) 177 

Bond Type 

Thru-Air 

Thru- Air 

Bond Temp (°F) °C 

(258) 126 

(258) 126 

Basis Wt. (osy) x 33,91 g/m 2 

1.5 

1.5 

Denier x 0,11 tex 

3.4 

3.2 

Crimp/(lnch) 2.54 cm Extended 

10.3 

8.4 

Crimp Type 

Helical 

Helical 

Density (g/cc) 

0.027 

0.033 

Caliper (in) x 2,54 cm 

0.075 

0.060 


TABLE 8 



Ex. 20 

Ex. 21 

Ex. 22 

Filament Configuration 

Round S/S 

Round S/S 

Round S/S 
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TABLES (continued) 




Ex. 20 

Ex. 21 

Ex 22 


Spinhole Geometry 

.6mm D, 

.bmm u, 

,6mm D, 

5 


4:1 UD 

4:1 UD 

4:1 UD 


Polymer A 

98% Exxon 

98% Exxon 

98% Exxon 



3445 PP, 

3445 PP, 

3445 PP. 

10 


2% Ti0 2 

2%Ti0 2 

2% Tt0 2 


Polymer B 

98% Dow 

98% Dow 

98% Dow 



25355 HDPE 

25355 HDPE 

12350 HDPE 

15 


2%TO 2 

2% TiQ 2 

2%TiQ 2 


Ratio A/B 

50/50 

50/50 

50/50 

20 

Melt Temp (°F) °C 

(430) 221 

(430) 221 

(430) 221 


Spinhole Thruput (GHM) 

0.8 

0.6 

0.6 

25 

QA Flow (SCFM) x 0,028 nr^/min 

18 

20 

20 


QA Temp (°F) °C 

(60) 16 

(60) 16 

(60) 16 


Feed Air Temp (°F) °C 

(350) 177 

(375)191 

(350) 177 

30 

Bond Type 

Thru-Air 

Thru-Air 

Thru -Air 


Bond Temp (*F) °C 

(264) 129 

(264) 129 

(259) 126 

35 

Basis Wt. (osy) x 33,91 g/m 2 

1.5 

1.4 

1.5 


Denier 

4.6 

2.9 

2.5 

40 

Crimp/(lnch) 2,54 cm Extended 

7.1 

7.9 

6.4 


Crimp Type 

Helical 

Helical 

Helical 

45 

Density (g/cc) 

0.025 

0.023 

0.033 


Caliper (in) x 2,54 cm 

0.081 

0.086 

0.060 


TABLE 9 




Comp. Ex. 1 


Filament Configuration 

Round S/S 50% 



Homofilament 50% 

55 




Spinhole Geometry 

.6mm D, 



4:1 UD 


15 
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TABLE 9 (continued) 




Comp. Ex. 1 

5 

Polymer A 

98% Exxon 
3445 PR 
2% TiOg 

10 

Ratio A/B 

50/50 


Polymer B 

98% Dow 
6811 A LLDPE, 

1S 


2% Ti0 2 


Melt Temp (°F) °C 

(450) 232 

20 

Spinhole Thruput (GHM) 

0.6 


QA Flow (SCFM) x 0,028 m 3 /min 

27 


QATemp (°F)°C 

(60) 16 

25 




Feed Air Temp (°F) °C 

(350) 177 


Bond Type 

Thru-Air 

30 

Bond Temp (°F) °C 

(260)127 


Basis Wt. (osy) x 33,91 g/m 2 

1.68 

35 

Denier x 0,11 tex 

2.0 


Crimp/(lnch) 2,54 cm Extended 

47 

40 

Crimp Type 

Helical 


Density (g/cc) 

0.062 


Caliper (in) x 2,54 cm 

0.036 


45 


Table 7 illustrates samples of fabric made with a higher melt index (40 Ml) 2553 linear low density polyethylene in 
the second component B. The 6811 A linear low density polyethylene had a melt index of 26 Ml. As can be seen, the 
resulting fabric comprised relatively highly crimped filaments. 

Table 8 illustrates samples of fabric made with high density polyethylene in the second component B. The melt 
so flow index of the DOW 25355 HDPE was 25 and the melt flow index of the DOW 1 2350 HDPE was 1 2. The resulting 
fabrics comprised relatively highly crimped filaments. 

Table 9 illustrates our sample of fabric comprising 50% by weight highly crimped bicomponent filaments and 50% 
by weight polypropylene homofi laments. The homofitaments had the same composition as component A of the bicom- 
ponent filaments and were drawn simultaneously with the bicomponent filaments with the same spinneret. The crimps 
ss per 2,54 cm (inch) extended is the average of the crimped bicomponent filaments and the non<rimped homofilaments. 

While the invention has been described in detail with respect to specific embodiments thereof, it will be appreciated 
that those skilled in the art, upon attaining an understanding of the foregoing, may readily conceive of alterations to, 
variations of and equivalents to these embodiments. Accordingly, the scope of the present invention should be assessed 
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as that of the appended claims and any equivalents thereto. 


Claims 

5 

1. A process for making a nonwoven fabric comprising the steps of: 

a. melt spinning continuous multicomponent polymeric filaments comprising first and second polymeric com- 
ponents (A,B), the multicomponent filaments having a cross-section, a length, and a peripheral surface, the 

10 * first and second components (A,B) being arranged in substantially distinct zones across the cross-section of 

the multicomponent filaments and extending continuously along the length of the multicomponent filaments, 
the second component (A) constituting at least a portion of the peripheral surface of the multicomponent fila- 
ments continuously along the length of the multicomponent filaments, the first and second components (A,B) 
being selected so that the multicomponent filaments are capable of developing latent helical crimp; 

is b. drawing the multicomponent filaments; 

c. at least partially quenching the multicomponent filaments so that the multicomponent filaments have latent 
helical crimp; 

d. activating said latent helical crimp; and 

e. thereafter, forming the crimped continuous multicomponent filaments into a first nonwoven fabric web. 

20 

2. A process as in claim 1 wherein the crimp activating step comprises heating the multicomponent filaments to a 
temperature sufficiently high to activate said latent helical crimp. 

3. A process as in claim 1 wherein the crimp activating step comprises contacting the multicomponent filaments with 
2S a flow of air having a temperature sufficiently high to activate said latent helical crimp. 

4. A process as in claim 3, wherein the drawing step includes drawing the multicomponent filaments with the flow of 
air contacting the filaments and having a temperature sufficiently high to activate said latent helical crimp. 

30 S. A process as in any one of claims 1 to 4, further comprising the step of forming bonds between the multicomponent 
filaments to integrate the first nonwoven fabric web. 

6. A process as in claim 5, wherein the first component (B) has a first melting point and the second component (A) 
has a second melting point and the bonding step includes contacting the web with air having a temperature below 

3S the melting point of the first component (B) and greater than the melting point of the second component (A) without 

substantially compressing the first web. 

7. A process as in claim 5 or 6, wherein the bonding step includes patterned application of heat and pressure. 
40 8. A process as in claim 5 or 6, wherein the bonding step includes hydroentangling. 

9. A process as in claim 3, wherein the first component (B) has a melting point and the second component (A) has 
a melting point and the contacting air temperature is sufficient to heat the multicomponent filaments to a temper- 
ature from about 43°C (110°F) to a maximum temperature less than the melting point of the first component (B) 
and the melting point of the second component (A). 

10. A process as in claim 1, wherein the first component (B) has a melting point and the second component (A) has 
a melting point less than the melting point of the first component (B). 

50 11. A process as in any one of claims 1 to 10, wherein the first component (B) includes a polymer selected from the 
group consisting of polypropylene and random copolymer of propylene and ethylene and the second component 
(A) includes polyethylene. 

12. A process as in any one of claims 1 to 10, wherein the first component (B) includes a polymer selected from the 
55 group consisting of polypropylene and random copolymer of propylene and ethylene and the second component 

(A) includes a polymer selected from the group consisting of linear low density polyethylene and high density 
polyethylene. 
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13. A process as in any one of claims 1 to 1 2, wherein the first and second components (A ( B) are arranged side-by-side. 

14. A process as in any one of claims 1 to 12, wherein the first and second components (A,B) are arranged in an 
eccentric sheath/core arrangement, the first component (8) being the core and the second component (A) being 

5 the sheath. 

15. A process as in any one of claims 1 to 14, further comprising the steps of: 

a. melt spinning and drawing continuous single polymeric component filaments together with the steps of melt 
10 spinning and drawing the multicomponent polymeric filaments; and 

b. incorporating the continuous single component filaments into the first nonwoven fabric web. 

16. A process as in any one of claims 1 to 1 5, further comprising the step of laminating a second nonwoven fabric web 
to the first nonwoven fabric web. 

is 

17. A process as in claim 16, wherein the second web comprises multicomponent filaments, the filaments of the first 
web having a first degree of crimp and the filaments of the second web having a second degree of crimp different 
from the first degree of crimp. 

20 18. A process as in claim 17, wherein the second web is formed according to the process defined in claim 3 except 
that the temperature of the flow of air contacting the filaments of the second web is different from the temperature 
of the flow of air contacting the filaments of the first web, whereby the first degree of crimp is different from the 
second degree of crimp. 

25 19. A process as in claim 18, wherein the first and second webs are formed in a single process line, one of the first 
and second webs being formed on top of the other. 

20. A process as in claim 18 or 19, wherein the drawing step in forming the first and second webs includes drawing 
the multicomponent filaments with the flow of air contacting the filaments. 

30 

21. A process as in any one of claims 18 to 20, further comprising the step of forming bonds between the multicom- 
ponent filaments of the first and second webs. 

22. A process as in claim 21 , wherein the first components (B) of the first and second webs have respective melting 
3S points and the second components (A) of the first and second webs have respective melting points and the bonding 

step includes contacting the first and second webs with air having a temperature below the melting points of the 
first components (B) and greater than the melting points of the second components (A) without substantially com- 
pressing the first and second webs. 

40 23. A process as in claim 21 , wherein the bonding step includes patterned application of heat and pressure. 

24. A process as in claim 21 , wherein the bonding step includes hydroentangling. 

25. A process as in any one of claims 18 to 24, wherein the first components (B) of the first and second webs include 
45 a polymer selected from the group consisting of polypropylene and random copolymer of propylene and ethylene 

and the second components (A) of the first and second webs include polyethylene. 

26. A process as in any one of claims 18 to 24, wherein the first components (B) of the first and second webs include 
a polymer selected from the group consisting of polypropylene and random copolymer of propylene and ethylene 

so and the second components (A) of the first and second webs include a polymer selected from the group consisting 

of linear low density polyethylene and high density polyethylene. 

27. A process as in any one of claims 18 to 26, wherein the first and second components (A,B) are arranged side-by- 
side. 

55 

28. A process as in any one of claims 18 to 26, wherein the first and second components (A.B) are arranged in an 
eccentric sheath/core arrangement, the first component (B) being the core and the second component (A) being 
the sheath. 
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29. A process for making a multilayer nonwoven fabric comprising a first nonwoven web and a second nonwoven web, 
which comprises the steps of: 

providing the first nonwoven web comprising first multicomponent filaments and the second nonwoven web 
5 comprising second multicomponent filaments, said first and second nonwoven webs having been produced 

according to the process of any one of claims 1 to 28, and 

laminating the first and second nonwoven webs to one another, wherein the first multicomponent filaments 
have a first degree of helical crimp and the second multicomponent filaments have a second degree of helical 
ro crimp which is different from the first degree of helical crimp. 

30. A process as in claim 29, wherein at least one of the first and second polymeric components (A,B) of the first web 
is different than the corresponding one of the first and second polymeric components (A,B) of the second web. 

*5 31. A process as in claim 29 or 30, wherein the multicomponent filaments of the first web have a first linear density 
and the multicomponent filaments of the second web have a second linear density different than the first linear 
density. 

32. A process as in claim 30 or 31 , wherein the first and second nonwoven fabric webs are integrated by bonds formed 
20 between the multicomponent filaments. 

33. A process as in claim 32, wherein the first component (B) of each web has a melting point and the second com- 
ponent (A) of each web has a melting point and the bonds between the multicomponent filaments are formed by 
contacting the first web with air having a temperature below the melting point of the respective second component 

25 (A) without substantially compressing the first web and contacting the second web with air having temperature 

betow the melting point of the respective first component <B) and greater than the melting point of the respective 
second component (A) without substantially compressing the second web. 

34. A process as in any one of claims 1 to 33 comprising the step of integrating continuous single component filaments 
30 with the multicomponent filaments to form a nonwoven fabric web. 

35. A process as in claim 34 wherein the single component filaments include one of the polymers of the first and 
second components of the multicomponent filaments. 

35 36. A process as in claim 34 wherein the multicomponent filaments have natural helical crimp. 

37. A process as in any one of claims 34 to 36, wherein the nonwoven fabric web is integrated by bonds formed 
between the multicomponent filaments and the single component filaments. 

40 38. A process as in any one of claims 34 to 37, wherein the first component (B) of the multicomponent filaments has 
a melting point and the second component (A) of the filaments has a melting point and the bonds between the 
multicomponent filaments and the single component filaments are formed by contacting the web with air having a 
temperature below the melting point of the first component (B) and greater than the melting point of the second 
component (A) without substantially compressing the web. 

45 

39. A process as in claim 37 or 38, wherein the bonds between the multicomponent filaments and single component 
filaments are formed by patterned application of heat and pressure. 

40. A process as in claim 37 or 38, wherein the bonds between the multicomponent filaments and single component 
so filaments are formed by hydroentangling. 

41. A process for making a personal care article characterized by providing said article with a layer of nonwoven 
fabric according to the process of any one of claims 1 to 40. 

55 42. A process as in any one of claims 4 to 41 , wherein the multicomponent filaments are crimped with the same flow 
of air used to draw the filaments, without an additional process step. 
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Patentanspruche 

1. Verlahren zum Herstelten eines nicht-gewebten Textilmaterials mit den folgenden Verfahrensschritten: 

5 a. Schmelzspinnen von kontinuierlichen, multikomponeten, polymeren Filamenten mit ersten und zweiten po 

lymeren Komponenten (A, B), wobei die multikomponenten Filamente einen Querschnitt, eine Lange und eine 
Umfangsflache aufweisen, wobei die ersten und zweiten Komponenten (A, B) in im wesentlichen getrennten 
Zonen uber den Querschnitt der multikomponenten Filamente angerordnet sind und sich kontinuiertich entlang 
der Lange der multikomponenten Filamente erstrecken, wobei die zweite Komponente (A) mindestens einen 

10 Bereich der Umfangsflache der multikomponenten Filamente kontinuiertich entlang der Lange der multikom- 

ponenten Filamente bildet, wobei die ersten und zweiten Komponenten (A, B) so ausgewahlt sind, daft die 
multikomponenten Filamente fahig sind, eine latente, schraubenformige Krauselung zu entwickein; 

b. Ausziehen der multikomponenten Filamente; 

15 

c. mindestens teilweises Abschrecken der multikomponenten Filamente, so da(3 die multikomponenten Fila- 
mente eine latente, schraubenformige Krauselung haben; 

d. Aktivieren der latenten, schraubenformigen Krauselung; 

20 

e. nachfolgendes Verarbeiten der gekrauselten, multikomponenten Filamente zu einer ersten nicht-gewebten 
Textilbahn. 

2. Verfahren nach Anspruch 1 , wobei der Verfahrensschritt des Aktivierens der Krauselung das Erhitzen der multi- 
2S komponenten Filamente auf eine Temperatur umfaflt, die hoch genug ist, urn die latente, schraubenformige Krau- 
selung zu aktivieren. 

3. Verfahren nach Anspruch 1 , wobei der Verfahrensschritt des Aktivierens der Krauselung ein Kontaktieren der 
multikomponenten Filamente mit ein em Luftstrom umfa3t, der eine ausreichend hone Temperatur hat, urn die 

30 latente, schraubenformige Krauselung zu aktivieren. 

4. Verfahren nach Anspruch 3, wobei der Verfahrensschritt des Ausziehens ein Ausziehen der multikomponenten 
Filamente mit dem die Filamente kontaktierenden Luftstrom umfaBt, der eine ausreichend hohe Temperatur hat, 
urn die latente, schraubenformige Krauselung zu aktivieren. 

35 

5. Verfahren nach einem der Anspruche 1 bis 4, ferner umfassend den Verfahrensschritt des Ausbildens von Bin- 
dungen zwischen den multikomponenten Filamenten, urn die erste, nicht-gewebte Textilbahn zusammenzuhalten. 

6. Verfahren nach Anspruch 5, wobei die erste Komponente (B) einen ersten Schmelzpunkt und die zweite Kompo- 
40 nente (A) einen zweiten Schmelzpunkt aufweist, und wobei der Verfahrensschritt der Bindung das Kontaktieren 

der Bahn mit Luft umfaflt, die eine Temperatur unter dem Schmelzpunkt der ersten Komponente (B) und uber dem 
Schmelzpunkt der zweiten Komponente (A) aufweist, ohne daG die erste Bahn wesentlich komprimiert wird. 

7. Verfahren nach Anspruch 5 oder 6, wobei der Schritt der Bindung die musterartige Anwendung von Warme und 
45 Druck umfaflt. 

8. Verfahren nach Anspruch 5 oder 6, wobei der Verfahrensschritt der Bindung ein Hydroverschlingen umfaBt. 

9. Verfahren nach Anspruch 3, wobei die erste Komponente (B) einen Schmelzpunkt und die zweite Komponente 
so (A) einen Schmelzpunkt hat, und wobei die Kontakttemperatur der Luft ausreichend ist, die multikomponenten 

Filamente auf eine Temperatur von etwa 43"C (110°F) bis eine Maximaltemperatur geringer als der Schmelzpunkt 
der ersten Komponente (C) und der Schmelzpunkt der zweiten Komponente (A) zu erwarmen. 

10. Verfahren nach Anspruch 1, wobei die erste Komponente (B) einen Schmelzpunkt und die zweite Komponente 
ss (A) einen Schmelzpunkt unter dem Schmelzpunkt der ersten Komponente (B) aufweist. 

1 1 . Verfahren nach einem der Anspruche 1 bis 1 0, wobei die erste Komponente (B) ein Polymer enthalt, das aus einer 
Gruppe ausgewahlt ist, die aus Polypropylen und einem statistischen Copolymer aus Propylen und Athylen be- 
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steht, und wobei die zwerte Komponente (A) Polyathylen enthalt. 

12. Vertahren nach einem der Anspruche 1 bis 1 0, wobei die erste Komponente (B) ein Polymer enthalt, das aus einer 
Gruppe ausgewahlt ist, die aus Potypropylen und etnem statistischen Copolymer aus Propylen und Athylen be- 

s steht, und wobei die zweite Komponente (A) ein Poylmer enthalt, das ausgewahlt ist aus einer Gruppe, die aus 

einem linearen Potyathylen niedriger Dichte und einem Potyathylen hoher Dichte besteht. 

13. Vertahren nach einem der Anspruche 1 bis 12, wobei die ersten und zweiten Komponenten (A, B) Seite-an-Seite 
angeordnet sind. 

10 

14. Vertahren nach einem der Anspruche 1 bis 1 2, wobei die ersten und zweiten Komponenten (A, B) in einer exzen- 
trischen Schale>Kern-Anordnung angeordnet sind, wobei die erste Komponente (B) der Kern und die zweite Kom- 
ponente (A) die Schale bildet. 

is is. Vertahren nach einem der Anspruche 1 bis 14, ferner enthaitend die tolgenden Vertahrensschritte: 

a. Schmelzspinnen und Ausziehen von kontinuierlichen Filamenten aus einer einzelnen Polymerkomponente 
zusammen mit den Verfahrensschritten des Schmelzspinnens und Ausziehens der multikomponenten, poly- 
meren Filamente; und 

20 

b. Einarbeiten der kontinuierlichen Einzelkomponenten-Fiiamente in die erste nicht-gewebte Textilbahn. 

16. Vertahren nach einem der Anspruche 1 bis 1 5, temer enthaitend den Vertahrensschritt des Laminieren einer zwei- 
ten, nicht-gewebten Textilbahn auf die erste, nicht-gewebte Textilbahn. 

25 

17. Vertahren nach Anspruch 16, wobei die zweite Bahn multikomponente Filamente umfaGt, wobei die Filamente der 
ersten Bahn einen ersten Krauselungsgrad und die Filamente der zweiten Bahn einen zweiten Krauselungsgrad 
aufweisen, der sich vom ersten Krauselungsgrad unterscheidet. 

30 18. Vertahren nach Anspruch 17, wobei die zweite Bahn nach dem Vertahren nach Anspruch 3 hergestellt ist, auGer 
daQ die Temperatur der Luftstromung, der die Filamente der zweiten Bahn kontaktiert, von der Temperatur der 
Luftstromung unterscheidet, der die Filamente der ersten Bahn kontaktiert, wodurch der erste Krauselungsgrad 
sich vom zweiten Krauselungsgrad unterscheidet. 

3S 19. Vertahren nach Anspruch 18, wobei die ersten und zweiten Bahnen in einer einzigen Verfahrenslinie ausgebiidet 
werden, wobei eine der ersten Oder zweiten Bahnen aut der Oberflache der anderen geformt wird. 

20. Vertahren nach Anspruch 18 Oder 19, wobei der Vertahrensschritt des Ausziehens beim Ausbilden der ersten und 
zweiten Bahnen das Ausziehen der multikomponenten Filamente mit dem Luftstrom umfaBt, der die Filamente 

40 kontaktiert. 

21. Vertahren nach einem der Anspruche 18 bis 20, ferner umfassend den Vertahrensschritt des Ausbildens von Bin- 
dungen zwischen den multikomponenten Filamenten der ersten und zweiten Bahn. 

45 22. Vertahren nach Anspruch 21 , wobei die ersten Komponenten (B) der ersten und zweiten Bahnen entsprechende 
Schmelzpunkte und die zweiten Komponenten (A) der ersten und zweiten Bahn entsprechende Schmelzpunkte 
aufweisen, und wobei der Vertahrensschritt der Bindung das Kontaktieren der ersten und zweiten Bahnen mit Luft 
umfafct, die eine Temperatur unter den Schmelzpunkten der ersten Komponenten (B) und oberhalb der Schmelz- 
punkte der zweiten Komponenten (A) aufweist, ohne daft die ersten und zweiten Bahnen wesentlich komprimiert 

so werden. 

23. Vertahren nach Anspruch 21 , wobei der Vertahrensschritt des Bindens die musterfbrmige Anwendung von Warme 
und Druck enthalt. 

55 24. Vertahren nach Anspruch 21 , wobei der Vertahrensschritt der Bindung ein Hydroverschlingen umfaflt. 

25. Vertahren nach einem der Anspruche 1 8 bis 24, wobei die ersten Komponenten (B) der ersten und zweiten Bahnen 
ein Polymer enthalten, das aus einer Gruppe ausgewahlt ist, die aus Polypropylen und statistischem Copolymer 
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aus Propylen und Athylen besteht, und wobei die zweiten Komponenten (A) der ersten und zweiten Bahnen Po- 
lyathylen enthatten. 

26. Verfahren nach einem der Anspruche 18 bis 24, wobei die ersten Komponenten (B) der ersten und zweiten Bahnen 
5 ein Polymer enthatten, das ausgewahlt wurde aus der Gruppe, die aus Polypropyten und statistischem Copotymer 

aus Propylen und Athylen besteht, und wobei die zweiten Komponenten (A) der ersten und zweiten Bahnen ein 
Polymer en thai ten, das ausgewahlt ist aus der Gruppe, die aus einem linearen Poy lathy len niedriger Oichte und 
einem Polyathylen hoher Dichte besteht. 

10 27. Verfahren nach einem der Anspruche 1 8 bis 26, wobei die ersten und zweiten Komponenten (A, B) Seite-an-Seite 
angeordnet sind. 

28. Verfahren nach einem der Anspruche 18 bis 26, wobei die ersten und zweiten Komponenten (A, B) in einer ex- 
zentrischen Schale/Kern-Anordnung angeordnet sind, wobei die erste Komponente (B) den Kern und die zweite 

is Komponente (A) die Schale bildet. 

29. Verfahren zum Herstellen eines mehrschichtigen, nicht-gewebten Textilmaterials mit einer ersten nicht-gewebten 
Bahn und einer zweiten nicht-gewebten Bahn, das die folgenden Verfahrensschritte aufweist: 

20 Herstellen der ersten nicht-gewebten Bahn umfassend erste multikomponente Filamente und der zweite nicht- 

gewebten Bahn umfassend zweite multikomponente Filamente, wobei die ersten und zweiten nicht-gewebten 
Bahnen hergestellt wurden gemaG dem Verfahren nach einem der Anspruche 1 bis 28, und 

Laminieren der ersten und zweiten nicht-gewebten Bahn aneinander, wobei die ersten mufti komponenten 
25 Filamente einen ersten Grad schraubenformiger Krauselung und die zweiten multikomponenten Filamente 

ein en zweiten Grad schraubenformiger Krauselung aufweisen, der sich vom ersten Grad schraubenformiger 
Krauselung unterscheidet. 

30. Verfahren nach Anspruch 29, wobei mindestens eine der ersten und zweiten polymeren Komponenten (A, B) der 
30 ersten Bahn sich von der entsprechenden ersten und zweiten polymeren Komponente (A, B) der zweiten Bahn 

unterscheidet. 

31. Verfahren nach Anspruch 29 Oder 30, wobei die multikomponenten Filamente der ersten Bahn eine erste lineare 
Dichte und die mulitkomponenten Filamente der zweiten Bahn eine sich von der ersten linearen Dichte unterschei- 

35 dende, zweite lineare Dichte aufweisen. 

32. Verfahren nach Anspruch 30 Oder 31 , wobei die ersten und zweiten nicht-gewebten Textilbahnen durch zwischen 
den multikomponenten Filamenten ausgebildeten Bindungen zusammengehalten werden. 

40 33. Verfahren nach Anspruch 32. wobei die erste Komponente (B) jeder Bahn einen Schmelzpunkt und die zweite 
Komponente (A) jeder Bahn einen Schmelzpunkt aufweist, wobei die Bindungen zwischen den multikomponenten 
Filamenten durch Kontaktieren der ersten Bahn mit Luft ausgebildet werden, die eine Temperatur aufweist, die 
unterhalb des Schmelzpunktes der entsprechenden zweiten Komponente (A) liegt, ohne da3 die ersten Bahn 
wesentlich komprimiert wird, und die zweite Bahn mit Luft kontaktiert wird, die eine unterhalb des Schmelzpunktes 

45 der entsprechenden ersten Komponenten (B) und oberhalb des Schmelzpunktes der entsprechenden zweiten 

Komponente (A) liegende Temperatur aufweist, ohne daQ die zweite Bahn wesentlich komprimiert wird. 

34. Verfahren nach einem der Anspruche 1 bis 33, umfassen den Verf ahrensschritt desVerbindens von kontinuierlichen 
Einzelkomponenten-Fiiamenten mit den multikomponenten Filamenten urn eine nicht-gewebte Textilbahn zu bil- 

so den. 

35. Verfahren nach Anspruch 34, wobei die Einzelkomponenten-Filamente eines der Polymere der ersten und zweiten 
Komponenten der multikomponenten Filamente enthalten. 

55 36. Verfahren nach Anspruch 34, wobei die multikomponenten Filamente eine naturliche, schraubenfdrmige Krause- 
lung haben. 

37. Verfahren nach einem der Anspruche 34 bis 36, wobei die nicht-gewebte Textilbahn durch Bindungen zusammen- 
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gehalten ist, die zwischen den muttikomponenten Filamenten und den Einzelkomponenten-f tlamenten ausgebitdet 
stnd. 

38. Verfahren nach einem der Anspruche 34 bis 37, wobei die erste Komponente (B) der muttikomponenten Filamente 
5 einen Schmelzpunkt und die zweite Komponente (A) der Filamente einen Schmelzpunkt aufweist, und wobei die 

Bindungen zwischen den multikomponenten Filamenten und den Einzelkomponente-Filamenten durch Kontaktie- 
ren der Bahn mit Luft ausgebildet sind, die eine Temperatur unter dem Schmelzpunkt der ersten Komponente (B) 
und uber dem Schmelzpunkt der zweiten Komponente (A) aufweist, ohne daO die Bahn wesentlich komprimiert 
wird. 

39. Verfahren nach Anspruch 37 oder 38, wobei die Bindungen zwischen den multikomponenten Filamenten und den 
Einzeikomponenten-Filamenten durch musterartige Anwendung von Warme und Druck ausgebildet werden. 

40. Verfahren nach Anspruch 37 oder 38, wobei die Bindungen zwischen den multikomponenten Filamenten und den 
15 Einzeikomponenten-Filamenten durch Hydroverschlingung ausgebildet werden. 

41. Verfahren zum Herstellen eines Artikels fur die personliche Hygiene, gekennzeichnet durch Versehen des Artikets 
mit einer Schicht eines nicht-gewebten Textiimaterials nach dem Verfahren nach einem der Anspruche 1 bis 40. 

20 42. Verfahren nach einem der Anspruche 4 bis 41 , wobei die multikomponenten Filamente ohne einen zusatzlichen 
Verfahrensschritt mit dem gleichen Luftstrom gekrauselt wird, der zum Ausziehen der Filamente verwendet wird. 


Revendications 

2S 

1. Precede* pour la fabrication d'une 6toffe non tissue comprenant les stapes consistant a : 

a. filer en fusion des filaments polymeres a plusieurs composantes continus comprenant des premiere et 
seconde composantes polymeres (A.B), les filaments a plusieurs composantes ayant une section trans-ver- 
sale, une longueur et une surface p6ripherique, les premiere et seconde composantes (A,B) 6tant agencies 
en zones sensiblement distinctes a travers la section transversale des filaments a plusieurs composantes et 
de maniere continue sur la longueur des filaments a plusieurs composantes, la seconde composante (A) 
constituant au moins une partie de la surface p6riph6rique des filaments a plusieurs composantes s'etendant 
de maniere continue sur la longueur des filaments a plusieurs composantes, les premiere et seconde com- 
posantes (A,B) etant choisies de maniere telle que les filaments a plusieurs composantes soient aptes a 
developper une ondulation helicoidale latente ; 

b. etirer les filaments a plusieurs composantes ; 

c. refroidir brusquement au moins partiellement les filaments a plusieurs composantes de maniere telle que 
les filaments a plusieurs composantes presenters une ondulation helicoidale latente ; 

d. activer lad it e ondulation helicoidale latente ; et 

e. ensuite, former les filaments a plusieurs composantes continus ondul6s en un premier pan d'etoffe non 
tissee. 

2. Proc6d6 selon la revendication 1 , dans lequel l'6tape Deactivation de Pondulation comprend le chauffage des fila- 
45 ments a plusieurs composantes a une temperature suffisamment 6!ev6e pour activer ladite ondulation helicoidale 

latente. 

3. ProcSde" selon la revendication 1 , dans lequel l'6tape d'activation de I'ondulation comprend la mise au contact des 
filaments a plusieurs composantes avec un flux d'air ayant une temperature suffisamment eiev6e pour activer 

so ladite ondulation helicoidale latente. 

4. Proc6de selon la revendication 3, dans lequel T6tape d'6tirage inclut retirage des filaments a plusieurs compo- 
santes avec le flux d'air venant en contact avec les filaments et ayant une temperature suffisamment eievee pour 
activer ladite ondulation helicoidale latente. 

55 

5. Precede selon I'une quelconque des revendications 1 a 4, comprenant, en outre, l'6tape consistant a former des 
liaisons entre les filaments a plusieurs composantes en vue d'integrer le premier pan d'etoffe non tissee. 


3S 
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6. ProcecJe seion la revendication 5, dans iequel la premiere composante (B) a un premier point de fusion et la 
seconds composante (A) a un second point de fusion et dans Iequel I'etape de collage inclut la mise au contact 
du pan d'6toffe avec de Pair ayant une temperature en dessous du point de fusion de la premiere composante (B) 
et superieure au point de fusion de \a seconde composante (A) sans comprimer sensiblement le premier pan 

s , d'etoffe. 

7. Proced6 selon la revendication 5 ou 6, dans tequel tetape de collage inclut I'application selon un models de chaleur 
et de pression, 

10 8. Procedd selon fa revendication 5 ou 6, dans Iequel Pelape de collage inclut un hydro-emmdlement. 

9. Precede selon la revendication 3, dans Iequel la premiere composante (B) a un point de fusion et la seconde 
composante (A) a un point de fusion et la temperature de I'air venant en contact est suffisante pour chauffer les 
filaments a plusieurs composantes a une temperature a partir d*environ 43 °C (1 1 0 °F) a une temperature maximale 

*5 inferieure au point de fusion de la premiere composante (B) et au point de fusion de la seconde composante (A). 

10. Procede selon la revendication 1, dans Iequel la premiere composante (B) a un point de fusion et la seconde 
composante (A) a un point de fusion inf6rieur au point de fusion de la premiere composante (B). 

20 11. Procede selon Tune quelconque des revendications 1 a 10, dans Iequel la premiere composante (B) inclut un 
polymere choisi dans le groupe constitu6 du polypropylene et d'un copolymere al6atoire du propylene et de (Ethy- 
lene et la seconde composante (A) inclut un polyethylene. 

12. Procede selon Tune quelconque des revendications 1 a 10, dans Iequel la premiere composante (B) inclut un 
2B polymere choisi dans le groupe constitu6 du polypropylene et d'un copolymere aleatoire du propylene et de ethy- 
lene et la seconde composante (A) inclut un polymere choisi dans !e groupe constitue d'un polyethylene de basse 
densite lineaire et d'un polyethylene de haute density. 

13. Procede selon Tune quelconque des revendications 1 a 12, dans Iequel les premiere et seconde composantes (A, 
30 8) sont disposers cdte-a-c6te. 

14. Procede selon I'une quelconque des revendications 1 a 12, dans Iequel les premiere et seconde composantes (A, 
B) sont disposers selon un agencement gaine/coeur excentre, la premiere composante (B) etant le coeur et la 
seconde composante (A) 6tant la gaine. 
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15. Procede selon i'une quelconque des revendications 1 a 14, comprenant, en outre, les etapes consistant a : 

a. filer en fusion et etirer des filaments a composante polymere unique continus en meme temps que les 
etapes de fitage en fusion et d'etirage des filaments pofymeres a plusieurs composantes ; et 
40 b. incorporer les filaments a composante unique continus dans le premier pan d'etoffe non tissee. 

16. Procede selon I'une quelconque des revendications 1 a 15, comprenant, en outre, I'etape consistant a stratifier 
un second pan d'etoffe non tissee sur le premier pan d'etoffe non tissee. 

45 17. Procede selon la revendication 1 6, dans Iequel le second pan d'6toffe comprend des filaments a plusieurs com- 
posantes, les filaments du premier pan d'etoffe presentant un premier degre d'ondulation et tes filaments du second 
pan d'etoffe presentant un second degre d'ondulation different du premier degre d'ondulation. 

18. Precede selon la revendication 17, dans Iequel le second pan d'etoffe est forme conformement au procede defini 
so a la revendication 3, a I'exception que la temperature du flux d'air venant en contact avec les filaments du second 

pan d'etoffe est differente de la temperature du flux d'air venant en contact avec les filaments du premier pan 
d'etoffe, d'ou il rdsulte que le premier degre d'ondulation est different du second degrd d'ondulation. 

19. Procede selon la revendication 18, dans Iequel les premier et second pans d'6toffe sont formes dans une chaine 
55 de traitement unique, Tun des premier et second pans d'etoffe etant forme au-dessus de ('autre. 

20. Proc6d6 selon la revendication 18 ou 19, dans Iequel Pelape d'&irage dans la formation des premier et second 
pans d'etoffe inclut I'etirage des filaments a plusieurs composantes avec le flux d'air venant en contact avec les 
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filaments. 

21. Procede selon Tune quelconque des revendications 18 a 20, comprenant, en outre, i'etape consistant a former 
des liaisons entre les filaments a plusieurs composantes des premier et second pans d'eloffe. 

5 

22. Procedd selon la revendication 21 , dans lequel les premieres composantes (B) des premier et second pans d'etoffe 
ont des points de fusion respectrfs et les secondes composantes (A) des premier et second pans d'etoffe ont des 
points de fusion respectifs et i'etape de collage inclut la mise au contact des premier et second pans d"6toffe avec 
de I'air ayant une temperature en dessous des points de fusion des premieres compo-santes (B) et superieure 

10 aux points de fusion des secondes composantes (A) sans comprimer sensiblement les premier et second pans 

d'etoffe. 

23. Precede selon la revendication 21 , dans lequel Petape de collage inclut I'application selon un modele de chaleur 
et de press ion. 

15 

24. Procede selon la revendication 21, dans lequel I'etape de collage inclut un hydro-emmelement. 

25. Procede selon Tune quelconque des revendications 18 a 24, dans lequel les premieres composantes (B) des 
premier et second pans d'etoffe incluent un potymere choisi dans le groupe constrtue du polypropylene et d'un 

20 copolymere aleatoire du propylene et de I'ethylene et les secondes composantes (A) des premier et second pans 

d'etoffe incluent un polyethylene. 

26. Procede selon Tune quelconque des revendications 18 a 24, dans lequel les premieres composantes (B) des 
premier et second pans d'etoffe incluent un potymere choisi dans le groupe constrtue du polypropylene et d'un 

25 copolymere aleatoire du propylene et de I'ethylene et les secondes composantes (A) des premier et second pans 

d'etoffe incluent un polymere choisi dans le groupe constitue d'un polyethylene de basse density lineaire et d'un 
polyethylene de haute densite. 

27. Procede selon i'une quelconque des revendications 18 a 26, dans lequel les premiere et seconde composantes 
30 (A,B) sont disposees edte-a-edte. 

28. Procede selon I'une quelconque des revendications 18 a 26, dans lequel les premiere et seconde composantes 
(A,B) sont disposees selon un agencement gaine/coeur excentre, la premiere composante (B) etant le coeur et 
la seconde composante (A) etant la gaine. 

35 

29. Proced6 pour la fabrication d'une etoffe non tissue murticouches comprenant un premier pan d'6toffe non tissee 
et un second pan d'etoffe non tissee, qui comprend les etapes consistant a : 

former le premier pan d'etoffe non tissee comprenant des premiers filaments a plusieurs composantes et le 
to second pan d'etoffe non tissee comprenant des seconds filaments a plusieurs composantes, lesdits premier 

et second pans d'etoffe non tissee ayant 6te produits conformement au procede selon I'une quelconque des 
revendications 1 a 28, et 

stratifier les premier et second pans d'etoffe non tissee I'un sur I'autre, dans lequel les premiers filaments a 
plusieurs composantes presentent un premier degre d'ondulation helicoidale et les seconds filaments a plu- 
4$ sieurs composantes presentent un second degr6 d'ondulation helicoidale qui est different du premier degrS 

d'ondulation helicoidale. 

30. Procede selon la revendication 29, dans lequel au moins I'une des premiere et seconde composantes polymeres 
(A,B) du premier pan d'etoffe est differente de celle correspondante des premiere et seconde composantes poly- 

50 meres (A, B) du second pan d'etoffe. 

31 . Procede selon la revendication 29 ou 30, dans lequel les filaments a plusieurs composantes du premier pan d'etoffe 
ont une premiere densite* lineaire et les filaments a plusieurs composantes du second pan d'etoffe ont une seconde 
densite lineaire differente de la premiere densite lineaire. 

55 

32. ProcSde selon la revendication 30 ou 31, dans lequel les premier et second pans d'etoffe non tissee sont integres 
par des liaisons formees entre les filaments a plusieurs composantes. 
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33. Proc&ie selon la revendication 32, dans lequel la premiere composante (B) de chaque pan d'etoffe a un point de 
fusion et la seconde composante (A) de chaque pan d'&offe a un point de fusion et les liaisons entre les filaments 
a plusieurs composantes sont form6es en mettant le premier pan d'etoffe en contact avec de fair ayant une tem- 
perature en dessous du point de fusion de la seconde composante (A) respective sans comprimer sensiblement 

5 le premier pan d'etoffe et en mettant le second pan d'etoffe en contact avec de Pair ayant une temperature en 

dessous du point de fusion de la premiere composante (B) respective et superieure au point de fusion de la seconde 
composante (A) respective sans comprimer sensiblement le second pan d'etoffe. 

34. Precede selon Tune quelconque des revendications 1 a 33, comprenant I'etape consistant a integrer des filaments 
10 a composante unique continus avec les filaments a plusieurs composantes pour former un pan d'etoffe non tissee. 

35. Precede selon la revendication 34, dans lequel les filaments a composante unique incluent I'un des polymeres 
des premiere et seconde composantes des filaments a plusieurs composantes. 

is 36. Procedd selon la revendication 34, dans lequel les filaments a plusieurs composantes presentent une ondulation 
helicoidale naturelle. 

37. Proced6 selon Tune quelconque des revendications 34 a 36, dans lequel le pan d'etoffe non tissee est integre par 
des liaisons formees entre les filaments a plusieurs composantes et les filaments a composante unique. 

20 

38. Procedd selon I'une quelconque des revendications 34 a 37, dans lequel la premiere composante (B) des filaments 
a plusieurs composantes a un point de fusion et la seconde composante (A) des filaments a un point de fusion et 
les liaisons entre les filaments a plusieurs composantes et les filaments a composante unique sont formees en 
mettant le pan d'etoffe en contact avec de I'air ayant une temperature en dessous du point de fusion de la premiere 

2S composante (B) et superieure au point de fusion de la seconde composante (A) sans comprimer sensiblement le 

pan d'etoffe. 

39. Procede selon la revendication 37 ou 38, dans lequel les liaisons entre les filaments a plusieurs composantes et 
les filaments a composante unique sont formees par une application selon un modele de chaleur et de pression. 

30 

40. Proc6d6 selon la revendication 37 ou 38, dans lequel les liaisons entre les filaments a plusieurs composantes et 
les filaments a composante unique sont formees par hydro-emmelement. 

41. Proced6 pour la fabrication d'un article cfhygiene individuelle caracterisS par la fourniture audit article d'une couche 
35 d'etoffe non tissee conformement au precede de I'une quelconque des revendications 1 a 40. 

42. Procede selon Tune quelconque des revendications 4 a 41 , dans lequel les filaments a plusieurs composantes 
sont ondules avec le meme flux d'air que celui utilise pour etirer les filaments, sans etape de traitement supple- 
mentaire. 

40 
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